Pulmonary edema and emphysema in cattle after intraruminal and intravenous administration of 3-methylindole.
Intraruminal and intravenous administration of 3-methylindole (3MI; skatole) caused interstitial pulmonary edema and emphysema in cattle. In 3 adult heifers given the intraruminal dose of 0.2 g of 3 MI per kilogram of body weight, clinical signs of respiratory disease appeared between 6 and 12 hours after dosing, and death due to pulmonary edema and emphysema occurred at 33, 69, and 72 hours. The mean plasma concentration of 3MI became maximal (18.5 mug/ml) at 3 hours and then decreased to low concentrations by 48 hours. In 2 heifers given an intraruminal dose of 0.1 g of 3MI/kg, clinical signs developed, but they did not die during the 96-hour experiment. The mean plasma concentration of 3 MI became maximal (16.8 mug/ml) at 3 hours and decreased to 1.6 and 0.4 mug/ml at 12 and 36 hours, respectively. At necropsy of the heifers, the lung were large, firm, dark red, and heavier than normal. Diffuse pulmonary edema was the predominant change in cattle which died early, and interstitial emphysema was more severe at later stages of the disease. During the early stages, alveoli were overdistended, and a few more ruptured. Most alveolar spaces were filled with proteinaceous residue, but the alveolar septums were smooth and of normal thickness. At later stages, proliferation of alveolar cells was observed, and alveolar septums were thickened. In 3 cows given 0.06 g of 3MI/kg by jugular infusion, clinical signs appeared in all cows, and 1 cow died of pulmonary edema and emphysema 56 hours after the infusion was started. Severe pulmonary lesions seen in all of the cows given a 3MI infusion were similar to those in the cows given an intraruminal dose of 3MI. The mean plasma concentration of 3MI increased to 10.7 mug/ml at 9 hours after starting the infusion and decreased to 0.5 mug/ml at 18 hours. The results indicate that 3MI, a product of ruminal tryptophan fermentation, can cause pulmonary edema and interstitial emphysema in cattle and support the hypothesis that 3MI is the causative agent in tryptophan-induced pulmonary disease.